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Improvements in Variable Speed Driving Gear Incorporated in 

Reciprocating Engines. 



We, Wai/teb Feedbeiok Thomas, of 
Alma Cottage, St. Michael's Koad, St. 
Helens, Isle of Wight, a British Subject, 
and Coventry Gbabubss Motors Lxmttbp, 
q of 2, Low Pavement, Nottingham, a 
British Company, do hereby declare the 
nature of this invention and in what 
manner the same is to be performed, to 
be particularly , described and -ascertained 
JO m and by the following- statement : — 

This, invention, relates to* reciprocating 1 
engines, provided with, a ^rajik. shaft- and 
a separate power shaft driven "through 
one-way clutch devices by variable .throw 
j5 oscillating members, actuated by the 
engine pistonsj and the object of the 
invention is to provide improvements in 
the construction and operation of such 
engines, more, particularly in connection 
20 ™™ *V* means for varying the throw of 
the osciUatinp members, so as to enable 
the speed radio as between the crank abaft 
ari.i power shaft tc be varied • 

The invention consists essentially in 
25 -the employment in a reciprocating engine 
provided with a crank shaft and a separate 
power shaft driven independently of the 
crank shaft through one way clutch 
devices and variable throw oscillating 
30 members actuated directly by the engine 
pistons of operating mechanism driven by 
the crank shaft through friction devices 
controlled by the operator -for the purpose 
of varying the throw of the oscillating 
36 members to obtain a desired speed' ratio; 
By this means the operator is relieved of 
the necessity of applying the considerable 
manual effort which would otherwise be 
necessary- to move the oscillating mem- 
40 bcrs to vary their throw. Moreover, by 
arranging for the operating mechanism 
to be driven at a alow speed in one direc- 
tion and a relatively fast speed in the 
opposite direction, it . is possible *tb pro- 
45 vide for a slow increase of the speed ratio 
as the load * accelerates .. and a • quick 
decrease of the speed ratio when it is 
required to arrest the "motion of the load, 
as for example when -pulling *up a road 
f»0 vehicle to avoid a- collision; - . 

We are aware that it haa been propose^ 
heretofore in variable speed "ratchet gear- 
ing driven from the Want-." shaft of an 
[Prise 1/-J 



internal combustion engine or other prime 
mover to vary the throw of crank actuated 
ratchet driving members by link systems 
which are operated mechanically through 
friction devices for the purpose of vary- 
ing the speed ratio, and we make no claim 
to such mechanical operation . of the 
change speed motion except when applied 
to a reciprocating engine having a crank 
shaft and separate power shaft driven 
independently of the crank shaft through 
one way clutches and variable throw oscil- 
lating members actuated directly by the 
engine pistons as above described. 

In order that the invention may be 
more readily understood, reference will 
now be made to the accompanying draw- 
ings in which : — 

IPiguTe 1 is a section through the crank 
case and one of the cylinders of a multi- 
cylinder internal combustion engine con- 
structed according to the invention and 

Figure 2 is a partial sectional plan o£ 
the same with one of the cover plates* 
removed to show the operating shaft of 
the mechanism for . varying the throw of 
the oscillating members. 

In carrying the invention into effect as 
applied to a multi-cylinder internal com- 
bustion engine and as shown in the draw- 
ings, the pistons are connected each to 
a separate rocking lever 1 which is ful- 
crummed in bearings in the crank casing. 
The crank shaft 2 carrying a fly wheel 3 
extends through the crank .tasin* and 
each of the levers 1 is coupled by a, con- 
necting rod 4 to a crank on this" shaft so 
as to maintain the pistons in step with 
the crank shaft and therefore with the 
engine valve gear and ignition apparatus 
(not shown) which is driven from the 
crank shaft in any suitable known 
manner. 

The- power is taken from a power shaft 
5 whicn-.Js- mounted in bearings in the 
crank case* and disposed parallel to the 
crank shaft, and is driven through one- 
way clutches- 6 on the power shaft by 
means of blocks 7- mounted in slideways S 
on tie levers 1 and connected tothe one- 
way clutches by connecting rode £. Each 
of the blocks -7 is - connected to a pair oM05 
one-way clutches 6 on the shaft 5 so as 
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to tauhatait, power to this shaft in both positions shown in Figure 1, the rocking 
--tmeotions -of movement of the rocking motion of the levers 1 is transmitted 
lever, and eaoh block *7 can be moved in * tftrringh* the connecting rods 9 to the one- 
its slide from a position in which it is way dutches 6 so that the power shaft 
5 coaxial with the fulcrum 10 of the lever 5 is rotated, the speed ratio oetwean the 
to a position near the big end of the con- power shaft and the crank shaft 2 being 
necting rod 11 by which, the piston is determined by the throw of the blocks *. 



connected to the rooking 'lever . 

The motions of the blocks 7 in the elide- 
10 ways 8 are controlled by rocking aims 1*2 
fulcrummed in the crank case at 13 and 
connected by links 14 to the blocks 7, 
each block 7 being connected by a pair 
.of -Knfa r 14 : tb 5 a sfeparfftte -ten *12,*so 
15-artfiJiiged 'that the ^iv6tal cdtaectftm 
* betWeSnjihe /"arm 12 ; -&ttd " the * Hnksrii is 
: in line with- the sEdewey in the* block* 8 
** when ■ the . piston is* midway between the 
limits : -of its stroke-" a#d iihe arm 12 is 
2Q]p&iw&y "between the- Emits' of its rocking 
"•movement, ' tMs being in the position 
" shown- in v ffie' : d^wing. 

•T&afa''biyifo v '-iiim: I%' m hfa a curved 
toothed rack 15 ejig 
25" seiriea * of toothed whfc 



The Hock 7 shown in Figure 1 is about 
mid- way between its extreme positions. 
By operating the rock shaft 28 one or 
other of the friction wheels 24 can be 
brought- into engagement with the corre- 
sponding wheel 25 so as to move the 
blocks; 7 towards the fulcra of the roek- 
"ing- levers .1 or towards the free ends 
there6f.. In the first case' the' speed ratio 
between the power and* crank shafts will 
be diminished until when the blocks are 
Coaxial with the fulcra of the rocking 
arms, no motion will* be transmitted to 
the* connecting; rods 9 and the pistons and 
o£ank ijhaft will then ron ireely without 

. — transmitting any - motion to the power 

jed' by one of -a " shaft. Dn the other hand, if the blocks 
^16 fixed* on an * T are moved- towards" the free ends of the 
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^erating. shaft 17 l which *^^nds tl^ugh rocking levers, the speed ratio "between 
the crank casing and is accommodated in the driving shaft and the crank shaft will 
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* slot-like - openings 18 fbrinfed in- the arms 
12. itt/'tVufOa* /shaft 17 "-projects 
*30* thrdtighj t£e erid of the crank case as 
shown" iii JFipmre 2 and- inta ■- k --gear cas- 
ing 19 in "which is journalled a cross- shaft 
20 carrying a. .worm 21 meshing with^^ 



be increased and will reach a maximum 
when the blocks 7 reach the limit of their 
movement. 

'During the movement of the blocks 7 
towards the free ends of the rocking 
levers, the cross-shaft 20 will be driven 
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-worm wheel 22 on the shaft 17. The- l>y- the wheels 24 and 25 at the slower 
35 engine- flywheel a (which is mounted on speed so as to increase the speed ratio 100 
one end of the ^cranfr shaft 2) carries two gradually as necessary in order that the 
coneentrie .bevelled friction wheels 24. load mfcv. hi* nonolo™+^ n« 



concentric ;beyefled friction ' wheels 24, 
one of which : ia of considerably greater 
-diameter than the other, and a. pair of 
40 co-op>rating bevelled, friction wheels- 25 
fixed together by a. sleeve 26 are slidably 
i>^ ; non-rotat»bly mounted on the cross- 
shaft 20 -in such- a manner that either 61 
the wheeia 25 can be brought into fric- 
* 45 ti&na! engagement with ; tire correspond- 
ing whM 24 sa as to drive, the shaft 20 
in. either direction-, its. speed in one direc- 
tion befmg greater .than : its speed" in . the 
opposite direction. "Hie arrangement of 
5Q friction, -wheels /and associated gear., 
ing is such* %hat. the shaft 20 is driven at 
the greater Ap&ed -when its* direction of 
rotation is stich as* fo v cahise the blocks 7 
to/ mover towards the fulcra 10, 

. The- sleeve "26. and wKfeels* 25 * are* eoh> 
tro*Ue<l by /a yoke .27 mounted on* a rock 
shaft -28 which ;may * be connected ,to a 
foot or handleVer br^oWerwise controlled, 
* so- as;, to .enable ' either .of the friction 
60 wheels £& to- be; Ba^ght into engagement 
with the ciniespohding wheel * 25, itu 



load ma^r- be accelerated. On the other 
hand, when-the blocks 7 are being moved 
towards the fulcra of the rocking levers, 
the cross-shaft 20 will be driven at the 105 
faster speed so as to enable the blocks 7 
to be brought quickly to "the fulcra of the 
levers l.for the purpose of discontinuing 
the drive to the power shaft. "When both 
sets of friction wheels 24 and 25 are dis- 110 
ei^&ged, the- worm and worm wheel 21 
and 22 will hold the operating shaft 17 
*u adjusted position and so maintain the 
desired speed ratio between the power and 
crank shafts until the rock shaft 28 is 115 
again operated to effect a change in the 
speed ratio* It will be noticed that the 
rocking lever 1 has a relatively short arc 
of movement so that it is possible to keep 
the cqnn'ecfing rod 11 nearly in line with VdO 
the axis of the piston at all times. As 
shown in the drawings the connecting rod 
11. is slightly out of axial alignment with 
the piston when the rooking lever 1 is 
midway between its extreme positions, 125 
rr .T ^^r^ *y. ««J- tke" coraectirig rod' being displaced a litfir 

m^me^at^ toosition being fdso .provided to the right as seen in" the -drawing, so 
m which - 'neither 6f the friction wheats that the connecting rod sw ing s equally or 
■ 24 r is .enga^d. . ■ iearly eguially on both. sides .bfthe axis 

DO is operation, when the parts ate in the of the piston. " By this arrangement the *3& 
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transverse components of the forces oci- 
. ing on the piston and tending to press ihe 
piston againBt the cylinder vaU are 
minimised. 

5 When the engine is applied to . a road 
vehicle, it will usually be necessarv to 
provide for reversing the drive to the road 
wheels, and this may he done by means of 
an epicycloidal or other reversing gear 
10 of any suitable known Mnd. It is also 
preferred to connect the power shaft to 
the crank shaft through a one-way or free 
wheel drive, so arranged that if the power 
shaft overruns the crank Bhaft at the 
16 maximum speed ratio (for example when 
the vehicle is running downhill) the free 
wheel drive will come into operation and 
enable the engine to act as a brake to 
check the motion of the vehicle. The 
20 driving mechanism described herein will 
also act as a back sprag to prevent the 
7?£ lci ? from rtmn * n ff backwards down- 
lull since no backward rotation of the 
power shaft 5 is possible when the block 
25 7 is adjusted to the position in which no 
motion is transmitted from the engine to 
the driving shaft. 

Having now particularly described and 
ascertained the nature of our said inven- 
*V ton and in what manner the same is to 
be performed, we declare that what we 
claim is: — 

1. In a reciprocating engine provided 
TOth a, crank" shaft and a separate power 
35 shaft driven independently of the crank 
shaft through one-way clutch devices and 
variable throw oscillating members 
actuated directly by the engine pistons, 
the employment of operating mechanism 
40 driven by the crank shaft through fric- 
tion devices controlled by the operator for 
the purpose of varying the throw of the 
said oscillating members to obtain a 
desired speed ratio. 



2. A reciprocating engine according to *~ 
Claim 1 wherein said operating mecL- 
anism is adapted to be driven at a slow 
speed in the direction for increasing the 
speed ratio and at a relatively high speed 
in the direction for decreasing the speed uty 
ratio substantially as and for the purpose 
set forth. 

3. In a reciprocating engine provided 
with a crank shaft and a separate power 
shaft driven through one-way clutch 55 
devices by variable throw oscillating 
members actuated by the engine pistons, 
rocking levers connected to said oscillat- 
ing members for varying the throw 
tnereof and operated through racks and «& 
pinions by an operating shaft adapted to 
be driven from the crank shaft through 
either of two pairs of friction wheels, of 
which one parr is adapted to drive the 
operating shaft at a slow speed in the « 
direction for increasing the throw of the 
osciUatinpr members, whilst the other pair 
is adapted to drive the operating shaft at 
a relatively high speed in. the direction 
for decreasing the throw of the oscillat- ta 
ing members. ' v 

^: A reciprocating engine according to 
Claim 3 wherein said operating shaft -is 
driven from said friction wheels through 
a worm and worm wheel adapted to hold 75 

if a Pt rat j n .ff . shaft in adjusted position 
when the friction wheels are disengaged. 

5. A reciprocating engine constructed 
and adapted to operate as a whole sub- 
stantially as described with reference to gn 
the accompanying drawings. 

Dated this 15th day of August. 1928 
FRANCIS HERON ROGERS, 
Agent for Applicants, 
- Bridge House, 
181, gueen Victoria Street, London, 
E.C, -1. 
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